


















 

 

(Load Factor) 

CO2

58.9

48.0

37.6

41.6

0

10

20

30

40

50

60

70

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011





 

 







 











 



49.3 47.1
43.7 44.6

35.3

58.9
54.8

50.2 50.3

37.6

35.3 32.8
27.8 25.4 24.3

0

10

20

30

40

50

60

70

80

1990(H2) 1995(H7) 2000(H12) 2005(H17) 2010(H22)

36.2 35.7 38.1 39.1

68.0 65.5 68.3 69.8

28.3 26.4 26.2 25.0

0

10

20

30

40

50

60

70

80

1990(H2) 1995(H7) 2000(H12) 2005(H17) 2010(H22)



38.5 37.2 36.6 36.2 35.7 35.5 34.9 35.2 35.7 36.7 37.4 37.5 37.8 38.1 37.7 37.4 37.6 38.2 39.1 40.2 40.6 41.3 41.8

67.9 68.3 68.2 68.0 67.0 66.9 65.9 65.5 65.5 65.7 66.4 66.1 67.1 68.3 67.9 67.4 67.8 68.8 69.8 70.9 70.9 72.8 74.3

32.0 30.2 29.0 28.3 27.4 26.8 26.1 26.0 26.4 27.0 27.2 27.3 26.8 26.2 25.5 24.8 24.5 24.6 25.0 25.4 25.6 25.8 25.7

0 

10 

20 

30 

40 

50 

60 

70 

80 

1987(S62)

1988(S63)

1989(H1)

1990(H2)

1991(H3)

1992(H4)

1993(H5)

1994(H6)

1995(H7)

1996(H8)

1997(H9)

1998(H10)

1999(H11)

2000(H12)

2001(H13)

2002(H14)

2003(H15)

2004(H16)

2005(H17)

2006(H18)

2007(H19)

2008(H20)

2009(H21)

2010(H22)

2011(H23)

47.6 48.0 49.0 49.3 48.6 47.1 46.3 46.2 47.1 47.1 46.6 45.7 44.8 43.7 43.5 42.8 42.4 43.6 44.6 44.2 44.0 43.4 43.1

35.3
37.8

58.0 57.9 58.6 58.9 57.2
54.9 54.1 53.2 54.8 54.4 53.4 52.7 51.5 50.2 50.1 48.9 48.1 49.3 50.3 49.7 49.1 48.4 48.0

37.6
41.6

34.2 34.5 35.4 35.3 35.0 34.1 32.7 33.3 32.8 33.0 32.5 31.0 29.5 27.8 26.5 25.8 25.1 25.3 25.4 25.3 25.4 25.2 25.2 24.3 23.0

0 

10 

20 

30 

40 

50 

60 

70 

80 

1987(S62)

1988(S63)

1989(H1)

1990(H2)

1991(H3)

1992(H4)

1993(H5)

1994(H6)

1995(H7)

1996(H8)

1997(H9)

1998(H10)

1999(H11)

2000(H12)

2001(H13)

2002(H14)

2003(H15)

2004(H16)

2005(H17)

2006(H18)

2007(H19)

2008(H20)

2009(H21)

2010(H22)

2011(H23)



48.1 49.4
46.9

43.9 44.2 42.6
38.0

60.3 60.4
55.5

51.3 50.8
48.1

42.1
48.8 50.6

46.9

40.0
37.2 36.3

31.2

0

10

20

30

40

50

60

70

80

1987(S62)

1990(H2)

1995(H7)

2000(H12)

2005(H17)

2009(H21)

2011(H23)

49.9

55.2

39.9 41.7
39.1

36.2 36.4

61.4

67.6

43.8
46.9

42.4
38.6 39.3

43.0
47.2

39.7

31.7 32.5 32.4

23.2

0

10

20

30

40

50

60

70

80

1987(S62)

1990(H2)

1995(H7)

2000(H12)

2005(H17)

2009(H21)

2011(H23)

49.9
53.6

51.4
46.7 46.4 45.5

42.4

63.4
67.6

63.1

55.7
53.6 51.7

46.8
51.2 52.3

48.0

37.9 37.7
35.7

31.0

0

10

20

30

40

50

60

70

80

1987(S62)

1990(H2)

1995(H7)

2000(H12)

2005(H17)

2009(H21)

2011(H23)

47.2 46.2
48.7

42.1
44.7

46.8

39.0

60.3
55.4

61.1

49.2
51.7

54.8

45.9
52.7 52.9

46.7
42.0

38.1
35.0

28.9

0

10

20

30

40

50

60

70

80

1987(S62)

1990(H2)

1995(H7)

2000(H12)

2005(H17)

2009(H21)

2011(H23)



45.4 44.8
41.3 40.9

38.5 37.8
33.9

55.4
51.4

45.8 46.8
43.7 42.4

36.7

51.8
56.0

51.6

43.3
39.6 38.9

33.4

0

10

20

30

40

50

60

70

80

1987(S62)

1990(H2)

1995(H7)

2000(H12)

2005(H17)

2009(H21)

2011(H23)

50.9 49.3 48.3
45.4 45.9

42.3

36.2

63.6

58.5
56.2

52.8 53.3

48.0

40.2
46.5 48.1 47.0

39.5

33.7 33.7 32.9

0

10

20

30

40

50

60

70

80

1987(S62)

1990(H2)

1995(H7)

2000(H12)

2005(H17)

2009(H21)

2011(H23)

46.2 48.0 46.8
42.7

45.2 43.9
39.5

57.0
59.4

55.7

49.5
51.5

49.0
44.9

47.2 46.2 44.8
40.5

37.8 36.6

30.5

0

10

20

30

40

50

60

70

80

1987(S62)

1990(H2)

1995(H7)

2000(H12)

2005(H17)

2009(H21)

2011(H23)

50.5
53.4 53.4

48.2
51.4

47.4
42.6

61.5
64.9 63.1

55.5
57.6

52.2
47.8

50.6
48.6

44.6

38.4 37.8
34.2

27.8

0

10

20

30

40

50

60

70

80

1987(S62)

1990(H2)

1995(H7)

2000(H12)

2005(H17)

2009(H21)

2011(H23)

54.1
56.3

58.3

47.7 47.1

52.2
48.4

72.0 72.3 71.0

55.5 53.7

58.7

53.0

50.3 48.6 47.4

38.8
36.5 37.5

30.7

0

10

20

30

40

50

60

70

80

1987(S62)

1990(H2)

1995(H7)

2000(H12)

2005(H17)

2009(H21)

2011(H23)

46.7

52.3
48.7

44.8 46.6
42.8

38.7

61.1

69.5

62.0

55.7 56.0

49.2

41.5

44.1 44.6
41.6

36.5 35.9 36.7

28.3

0

10

20

30

40

50

60

70

80

1987(S62)

1990(H2)

1995(H7)

2000(H12)

2005(H17)

2009(H21)

2011(H23)







 





57.1
62.7

56.5 55.5
59.4

64.7

76.6 74.9
70.7 71.0

54.2 53.8

42.9 39.6
45.5

0

10

20

30

40

50

60

70

80

90

1990(H2) 1994(H6) 1999(H11) 2005(H17) 2010(H22)

57.1
62.7

56.5 55.5
59.4

63.6
70.9

67.0 65.5 68.1

51.4 51.8

40.3 37.4
41.9

0

10

20

30

40

50

60

70

80

90

1990(H2) 1994(H6) 1999(H11) 2005(H17) 2010(H22)

75.1
70.4

66.5
62.3

57.4

83.0
74.2

68.7
63.3

58.3

60.9 58.8
54.4 52.7

48.7

0

10

20

30

40

50

60

70

80

90

1990(H2) 1994(H6) 1999(H11) 2005(H17) 2010(H22)

75.1
70.4

66.5
62.3

57.4

81.1
73.6

68.3
63.4

58.4

36.7 34.5 32.7 32.5
26.1

0

10

20

30

40

50

60

70

80

90

1990(H2) 1994(H6) 1999(H11) 2005(H17) 2010(H22)



65.0

76.7 75.1
71.1 71.2

58.6

74.3
68.0

60.6 62.863.6
70.9

67.0 65.5 68.1

51.4 51.8

40.3 37.4
41.9

57.1
62.7

56.5 55.5
59.4

0

10

20

30

40

50

60

70

80

90

1990(H2) 1994(H06) 1999(H11) 2005(H17) 2010(H22)

83.3
74.4

68.8
63.4

58.3

54.6 54.6 55.2
46.3

37.5

75.1
70.2

64.9 63.7
58.8

35.7 32.2 30.7 30.4
24.9

75.1
70.4

66.5
62.3

57.4

0

10

20

30

40

50

60

70

80

90

1990(H2) 1994(H06) 1999(H11) 2005(H17) 2010(H22)



71

53
60

55
60

65

54

68 65

85

70

56 58 57

47

66 67

46
52

70

56

74

60
68

56
64

57 59 60 62
70 69

32

62

52
58

58

29
37

67

30

57

22 19

31

83

28

37
31

38

29

58

49

26

49

2

24

67

27
35

23

40
32

42

19
25

71

42

53

38

25

38

50 52

30

58

35

67

1

88 90 90

64

41 38

48 51

77 78

49

30

100

25

105

41
44

34

45

33

45

57

68
74

68

38
31

38

59

31 29
23

19

34

25

39

14

55 53

36

28

17
24 25

31

19

28
34

19 18

71

12
16

20 19
14 17

23

43

60

32
40

14
22 25

70

51
55 55 56

64

51

70
65

86

69

54 56 55

46

66 67

46
51

71

55

74

58

66

52

62
56 57 59

62
70 67

32

61

50
57

0

20

40

60

80

100

120

02)

03)

04)

05)

06)

07)

08)

09)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

35)

36)



79.8
72.6 68.6

62.7 58.8

82.0
74.9 70.1

62.4 60.7

58.3 54.2 50.3
62.8

46.7

0

20

40

60

80

100

1990(H02) 1994(H06) 1999(H11) 2005(H17) 2010(H22)

84.1
74.2 69.8

63.9 59.5

85.2
76.8

70.8
64.4 61.0

73.2
66.5 62.9 63.7

52.9

0

20

40

60

80

100

1990(H02) 1994(H06) 1999(H11) 2005(H17) 2010(H22)

81.4
75.1 69.8 65.5

57.7

71.8
66.0 64.1 64.0

53.5

60.0
46.7

38.0

63.5

34.4

0

20

40

60

80

100

1990(H02) 1994(H06) 1999(H11) 2005(H17) 2010(H22)

51.4
58.6 56.5

43.6
35.1

60.2 63.9 63.4

42.0 47.3

54.3 56.0
63.9

57.4

30.5

0

20

40

60

80

100

1990(H02) 1994(H06) 1999(H11) 2005(H17) 2010(H22)

38.5 33.3 34.7 30.1 29.3

49.1
42.7 39.2

29.2
35.1

33.2 29.7 29.0 26.9
20.7

0

20

40

60

80

100

1990(H02) 1994(H06) 1999(H11) 2005(H17) 2010(H22)



83.3 
73.2 

80.0 84.1 80.8 81.6 85.2 80.3 
86.1 83.3 

48.9 
58.3 60.0 

79.8 

47.3 

80.5 82.0 

57.5 

79.5 75.1 

0
10
20
30
40
50
60
70
80
90

100

1) 2) 3) 4) 5) 6) 7) 8) 9)

63.4 66.5 
72.9 74.2 

60.6 63.4 61.6 

77.7 75.4 74.9 76.8 72.0 
79.7 75.5 74.4 

44.5 
54.2 

63.4 
72.6 

42.9 

64.3 61.3 
70.4 74.6 74.5 74.9 

61.0 

75.4 72.1 70.4 

0
10
20
30
40
50
60
70
80
90

100

01)

02)

03)

04)

05)

06)

07)

08)

09)

10)

11)

12)

13)

99)

60.7 64.6 63.1 
70.1 65.8 

56.5 
62.9 59.8 

80.2 
69.8 

53.9 55.4 

71.6 73.2 69.1 
61.9 

67.2 70.8 
81.8 

74.5 72.3 68.8 

44.0 48.9 
55.0 56.9 61.9 

45.8 50.3 53.5 
59.3 

68.6 

55.0 53.2 
64.7 

73.4 69.0 
61.8 66.1 70.1 

78.1 
72.5 71.9 

66.5 

0
10
20
30
40
50
60
70
80
90

100

01)

02)

03)

04)

05)

06)

07)

08)

09)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

99)



63.8 60.9 62.9 
68.9 

63.3 64.2 63.3 63.7 63.9 63.9 63.9 59.9 
68.4 

60.8 59.9 62.0 
69.0 

56.3 
64.4 63.1 61.5 

66.9 63.4 

63.1 60.0 61.8 
67.0 62.6 62.8 61.9 62.8 62.8 61.4 62.7 58.5 

64.2 59.6 59.1 60.6 
66.2 

56.5 
62.4 62.3 60.9 65.1 62.3 

0
10
20
30
40
50
60
70
80
90

100

01)

02)

03)

04)

05)

06)

07)

08)

09)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

99)

58.0 
45.6 

57.2 55.8 
50.5 

57.6 
47.2 

52.9 51.3 
57.1 59.5 

40.1 
49.4 50.1 

62.3 59.2 60.6 
55.5 

61.0 

74.3 

60.6 56.4 58.3 

45.8 
36.4 

46.7 48.8 
40.7 

55.9 

43.1 46.7 48.1 
38.0 

58.8 

41.0 
49.0 48.2 

62.3 59.1 60.1 55.3 
60.7 

71.1 
59.9 57.7 57.4 

0
10
20
30
40
50
60
70
80
90

100

01)

02)

03)

04)

05)

06)

07)

08)

09)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

99)



52 52 53 54 56 56 55 58 57 56
62

76
87 84

51 49 50 49 51 51 52 48
54 56

62

81
87 90 92

0
10
20
30
40
50
60
70
80
90

100

10km

20km

30km

40km

50km

60km

70km

80km

90km

100km

300km

500km

750km

1000km

1000km

1990(H02) 2010(H22)

55 55 58 57 61 56 53
62

55 59 63

82
88 91

66
61 60 59 59 59 61 59 60 60

67

84 89 92 92

0
10
20
30
40
50
60
70
80
90

100

10km

20km

30km

40km

50km

60km

70km

80km

90km

100km

300km

500km

750km

1000km

1000km

1990(H02) 2010(H22)

59 58 61 60 59
65 62 65 65 68 65 69

86

61

56 56 56 54 57 53
60 55 54

63 62

42
50

0
10
20
30
40
50
60
70
80
90

100

10km

20km

30km

40km

50km

60km

70km

80km

90km

100km

300km

500km

750km

1000km

1000km

1990(H02) 2010(H22)

60
52 54 54

62 60 63 63

48
55

74

4873
62 58 60 62 61

68
59

69

51
61 57

80

50

0
10
20
30
40
50
60
70
80
90

100

10km

20km

30km

40km

50km

60km

70km

80km

90km

100km

300km

500km

750km

1000km

1000km

1990(H02) 2010(H22)

50 50 49 50 53 51 52 52 55
45

57 58

85

58

43 41 41 40 39 40 36 33
43 45 43

60

0
10
20
30
40
50
60
70
80
90

100

10km

20km

30km

40km

50km

60km

70km

80km

90km

100km

300km

500km

750km

1000km

1000km

1990(H02) 2010(H22)



710

540

360

580

370
280330

110120120
30 50 0 30

120

350400450

240
400

170

360420450470500530470
560

670
770

660
810

940

640690
820790

10901150
123011901150

13801370

0

500

1000

1500
km

53
63 67 70 72 70 74 77 75

81 80 85 82
89

43
51 52 54 53 51 53 53 54 51 56

62 64 66 61

0
10
20
30
40
50
60
70
80
90

100

10km

20km

30km

40km

50km

60km

70km

80km

90km

100km

300km

500km

750km

1000km

1000km

1990(H02) 2010(H22)

77 80 81 82 83 81 80 84
78 83 83 86 83

90

50
55 55 54 53 52 53 52 52 53 56

62 64 66 61

0
10
20
30
40
50
60
70
80
90

100

10km

20km

30km

40km

50km

60km

70km

80km

90km

100km

300km

500km

750km

1000km

1000km

1990(H02) 2010(H22)

62
71 75 77 76

69
78 78 81 85

78 82 83 85

43
54 58

67 65
54 58

71 75

41

59
65

88

0
10
20
30
40
50
60
70
80
90

100

10km

20km

30km

40km

50km

60km

70km

80km

90km

100km

300km

500km

750km

1000km

1000km

1990(H02) 2010(H22)

37
46

53 53
62 59

66
60 65

84

63
74

26
32 36 41 40 44

50
42 37

47 48
57

89

0
10
20
30
40
50
60
70
80
90

100

10km

20km

30km

40km

50km

60km

70km

80km

90km

100km

300km

500km

750km

1000km

1000km

1990(H02) 2010(H22)

29 33 34 36 37 40 42 39 43 48 43 42 38

54

25 24 23 25 28
21 26 26 27 25 27 27

0
10
20
30
40
50
60
70
80
90

100

10km

20km

30km

40km

50km

60km

70km

80km

90km

100km

300km

500km

750km

1000km

1000km

1990(H02) 2010(H22)



55

51

80

100

100

100

100

100

74

60

87

79

88

97

95

98

95

94

83

61

96

85

88

97

92

95

78

88

56

82

85

88

95

81

93

80

76

67

74

89

91

85

53

95

87

78

71

60

72

75

80

100

90

93

87

93

79

62

63

67

96

87

91

90

85

80

58

86

100

92

93

91

91

80

82

62

57

0

1

2

3

4

5

6

7

8

9

10

11

0 1 2 3 4 5 6 7 8 9 10 11



55

56

65

66

46

60

83

91

70

59

62

55

64

66

65

61

60

70

62

51

62

61

62

65

72

63

60

63

55

62

60

63

57

55

66

59

62

51

57

64

70

57

69

65

61

61

57

51

61

70

59

71

66

67

62

64

60

60

68

58

61

70

54

70

67

71

61

66

57

66

50

63

61

62

64

57

64

0

1

2

3

4

5

6

7

8

9

10

11

0 1 2 3 4 5 6 7 8 9 10 11



55
51

80

100100100 100100

74

60

87
79

88
97 95 98 95 94

83

61

96

85 88
97

92 95

78
88

56

82 85 88
95

81

93

80 76
67

74

90 91
85

55 56
65 66

46

60

83
91

70

59 62
55

64 66 65
61 60

70
62

51
62 61 62 65

72
63 60 63

55
62 60 63

57 55

66
59 62

51
57

64
70

57

0
10
20
30
40
50
60
70
80
90

100

→ → → → →

→

53

95
87

78
71

60

72 75
80

100
90 93

87
93

79

61 63 67

96
87 91 90

85
80

58

86

100
92 93 91 91

80 82

62
57

71

69 65 61 61 57
51

61
70

59

71
66 67

62 64 60 60
68

58 61
70

54

70 67 71
61

66
57

66

50

63 61 62 64
57

64
58

0
10
20
30
40
50
60
70
80
90

100

→ → → →



56.0

71.5 70.4 74.7 74.7 72.6 73.0 71.4 68.2
57.3

71.2

55.1
61.6

56.8 59.1 56.8 57.6
62.4 66.3

57.7
64.4

58.3

0
10
20
30
40
50
60
70
80
90

100

55.7

72.6 71.3 74.6 73.8 70.1 72.3 71.7 71.0

57.3

71.2

55.0
61.0 57.4 59.9 56.2 57.5 61.7 65.2

59.0
64.4

58.3

0
10
20
30
40
50
60
70
80
90

100



20

30

40

50

60

70

80

90

100

- - -

2010(H22) 2010(H22) 1990(H02) 1990(H02)

20

30

40

50

60

70

80

90

100

- - -

2010(H22) 2010(H22) 1990(H02) 1990(H02)





 

47%

38%

76%

53%

21%

33%

58%

42%

41%

34%

32%

47%

53%

62%

24%

47%

79%

67%

42%

58%

59%

66%

68%

53%

0% 20% 40% 60% 80% 100%



0
10
20
30
40
50
60
70
80
90

100
(

)
(

)
(

)
10 4 10
2 4 2

84
77

68

55

67

0
10
20
30
40
50
60
70
80
90

100

10 4 2 2



 











405

1

2

0

0

1

0

0

0

0

457

39

3

8

3

0

0

1

2

34

985

4

41

17

6

5

3

0

2

2

145

7

10

1

0

1

0

6

38

6

604

29

7

3

3

1

4

19

6

33

507

20

10

7

0

1

5

1

8

21

245

4

9

0

3

0

2

13

4

141

2

0

0

4

1

6

8

11

3

446 0

27

0

1

2

3

4

5

6

7

8

9

10

11

0 1 2 3 4 5 6 7 8 9 10 11

1

2

0

0

1

0

0

0

0

39

3

8

3

0

0

1

2

34

4

41

17

6

5

3

0

2

2

7

10

1

0

1

0

6

38

6

29

7

3

3

1

4

19

6

33

20

10

7

0

1

5

1

8

21

4

9

0

3

0

2

13

4

2

0

0

4

1

6

8

11

3

0

0

1

2

3

4

5

6

7

8

9

10

11

0 1 2 3 4 5 6 7 8 9 10 11

412

5

15

1

4

2

1

0

2

0

6

465

51

3

13

5

4

1

6

0

11

43

1,025

4

52

24

15

14

23

0

2

3

3

146

7

11

3

1

1

0

2

9

53

6

616

33

15

5

12

0

3

5

26

6

35

527

40

18

19

0

1

2

9

1

11

26

265

8

34

0

0

1

5

0

4

18

11

145

6

0

1

1

14

1

13

16

26

7

472

0

0

0

1

0

2

1

0

3

30

0

1

2

3

4

5

6

7

8

9

10

11

0 1 2 3 4 5 6 7 8 9 10 11

5

15

1

4

2

1

0

2

0

6

51

3

13

5

4

1

6

0

11

43

4

52

24

15

14

23

0

2

3

3

7

11

3

1

1

0

2

9

53

6

33

15

5

12

0

3

5

26

6

35

40

18

19

0

1

2

9

1

11

26

8

34

0

0

1

5

0

4

18

11

6

0

1

1

14

1

13

16

26

7

0

0

0

1

0

2

1

0

3

0

1

2

3

4

5

6

7

8

9

10

11

0 1 2 3 4 5 6 7 8 9 10 11



48
136 130

179 206 187 194 192 188 191 201 208 209 205 209 213 212 212 218 222 227 235 240 235 227 243 231 210
57

63 47
37

22 27 27 27 25 24 25 25 25 23 23 22 22 22 23 22 23 23 23 22 21 20 20
20

81

151 184

222 206 245 248 248 234 239 238 242 237 227 229 242 244 236 218 219 212 208 203 188
167

180 175
178

186

350 360

439 434
459 468 448 455 465 476 476 471 456 462 478 480 470 460 464 462 467 478

446
416

444 427 409

0 

100 

200 

300 

400 

500 

600 
1965(S40)

1970(S45)

1975(S50)

1980(S55)

1985(S60)

1990(H
2)

1991(H
3)

1992(H
4)

1993(H
5)

1994(H
6)

1995(H
7)

1996(H
8)

1997(H
9)

1998(H
10)

1999(H
11)

2000(H
12)

2001(H
13)

2002(H
14)

2003(H
15)

2004(H
16)

2005(H
17)

2006(H
18)

2007(H
19)

2008(H
20)

2009(H
21)

2010(H
22)

2011(H
23)

2012(H
24)

10

2,193

4,626 4,393
5,318 5,048

5,838 6,021 5,867 5,621 5,620 5,837 6,018 5,924 5,709 5,788 5,729 5,553 5,332 5,246 5,108 5,017 5,028 5,012 4,797 4,535 4,480 4,497 4,366244

250
181

163
96

87 86 82
70 79 77 74 69 60 59 59 59 57 54 52 52 52 51 46

43 44 40 42

180

377 452

500
452

575 572 540
529 556 549 547 541 517 523 537 520 497 446 440 426 417 410 379

332 367 361 366

2,616

5,253 5,026

5,981
5,597

6,501 6,679 6,491 6,230 6,255 6,463 6,639 6,536 6,287 6,371 6,327 6,133 5,887 5,746 5,601 5,496 5,498 5,474 5,223
4,912 4,892 4,899 4,775

0 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

1965(S40)

1970(S45)

1975(S50)

1980(S55)

1985(S60)

1990(H
2)

1991(H
3)

1992(H
4)

1993(H
5)

1994(H
6)

1995(H
7)

1996(H
8)

1997(H
9)

1998(H
10)

1999(H
11)

2000(H
12)

2001(H
13)

2002(H
14)

2003(H
15)

2004(H
16)

2005(H
17)

2006(H
18)

2007(H
19)

2008(H
20)

2009(H
21)

2010(H
22)

2011(H
23)

2012(H
24)

100



0

10

20

30

40

50

60

1974
(S49)

1979
(S52)

1980
(S55)

1985
(S60)

1990
(H2)

1994
(H6)

1999
(H11)

2005
(H17)

600km

300 600km

100 300km

50 100km

30 50km

0 30km

90.9 90.5 90.7 91.2 91.1 90.0 89.2 88.4

5.7 5.2 5.2 5.0 5.0 5.3 5.8 5.8

2.2 2.9 2.8 2.6 2.6 3.0 3.3 3.7

1.1 1.1 1.1 1.0 1.1 1.3 1.4 1.6

70%

75%

80%

85%

90%

95%

100%

1974
(S49)

1979
(S52)

1980
(S55)

1985
(S60)

1990
(H2)

1994
(H6)

1999
(H11)

2005
(H17)

600km

300 600km

100 300km

50 100km

30 50km

0 30km

0
20
40
60
80

100
120
140
160
180
200

1974
(S49)

1979
(S52)

1980
(S55)

1985
(S60)

1990
(H2)

1994
(H6)

1999
(H11)

2005
(H17)

0 30km

30 50km

50 100km

100 300km

300 600km

600km

1990 H2 100



 

0

10,000

20,000

30,000

40,000

50,000

60,000

70,000

1975(S50)

1980(S55)

1985(S60)

1990(H2)

1995(H7)

2000(H12)

2005(H17)

2010(H22)
2012(H24)

0

50

100

150

200

250

300

1975(S50)

1980(S55)

1985(S60)

1990(H2)

1995(H7)

2000(H12)

2005(H17)

2010(H22)
2012(H24)

1990 H2 100

, 280, 
1%

, 
57,440, 91%

, 4,623, 
7%

, 567, 
1%



 

0

20

40

60

80

100

120

140

160

1 9 9 0 (H2 )1 9 9 5 (H7 )2 0 0 0 (H1 2 )2 0 0 5 (H1 7 )2 0 1 0 (H2 2 )2 0 1 3 (H2 5 )

/km2

60

70

80

90

100

110

120

1 9 9 0 (H2 ) 1 9 9 5 (H7 )2 0 0 0 (H1 2 )2 0 0 5 (H1 7 )2 0 1 0 (H2 2 )2 0 1 3 (H2 5 )

1990 H2 100

0

100

200

300

400

500

600

- - -

1 9 9 0 (H2 ) 1 9 9 5 (H7 ) 2 0 0 0 (H1 2 ) 2 0 0 5 (H1 7 ) 2 0 1 0 (H2 2 ) 2 0 1 3 (H2 5 )/km2

0

10

20

30

40

50

60

70

80

90

1975(S50)

1980(S55)

1985(S60)

1990(H
2)

1995(H
7)

2000(H
12)

2005(H
17)

2010(H
22)

2013(H
25)



0

100

200

300

400

500

600

700

800

20

30

40

50

60

70

80

90

100

- - -

1990(H2) 2013(H25)
2010(H22) 2010(H22)
1990(H02) 1990(H02)

/
2



2.43

2.13

1.73

1.27

0.95

2.05
1.77

1.47

1.08
0.82

1.77
1.58

1.37

1.01
0.76

2.63

2.14

1.66

1.25
1.01

0.0

0.5

1.0

1.5

2.0

2.5

3.0

1990(H2) 1995(H7) 2000(H12) 2005(H17) 2010(H22)

49.3 47.1
43.7 44.6

35.3

58.9
54.8

50.2 50.3

37.6

35.3 32.8
27.8 25.4 24.3

0

10

20

30

40

50

60

70

80

1990(H2) 1995(H7) 2000(H12) 2005(H17) 2010(H22)



1.8, 58.9
1.6, 54.8

1.4, 50.21.0, 50.3

0.8, 37.6

y = 17.928x + 27.088
R² = 0.8498

0

10

20

30

40

50

60

70

80

90

0.0 0.5 1.0 1.5 2.0 2.5 3.0

2.6, 35.3
2.1, 32.8

1.7, 27.8
1.3, 25.41.0, 24.3

y = 7.1768x + 16.654
R² = 0.9847

0

10

20

30

40

50

60

70

80

90

0.0 0.5 1.0 1.5 2.0 2.5 3.0



2.43

2.13

1.73

1.27

0.95

2.05
1.77

1.47

1.08
0.82

1.77
1.58

1.37

1.01
0.76

2.63

2.14

1.66

1.25
1.01

0.0

0.5

1.0

1.5

2.0

2.5

3.0

1990(H2) 1995(H7) 2000(H12) 2005(H17) 2010(H22)

75.1
70.4

66.5
62.3

57.4

83.0
74.2

68.7
63.3

58.3

60.9 58.8
54.4 52.7

48.7

0

10

20

30

40

50

60

70

80

90

1990(H2) 1994(H6) 1999(H11) 2005(H17) 2010(H22)



1.8, 83.0

1.6, 74.2

1.4, 68.7
1.0, 63.3

0.8, 58.3

y = 22.798x + 39.876
R² = 0.9519

0

10

20

30

40

50

60

70

80

90

0.0 0.5 1.0 1.5 2.0 2.5 3.0

2.6, 60.92.1, 58.8
1.7, 54.41.3, 52.7

1.0, 48.7

y = 7.2405x + 42.522
R² = 0.962

0

10

20

30

40

50

60

70

80

90

0.0 0.5 1.0 1.5 2.0 2.5 3.0



27.8

30.7

29.1

29.9

21.6

18.1

16.1

17.1

34.2

32.8

32.6

32.7

16.3

18.3

22.2

20.2

0% 20% 40% 60% 80% 100%

1995(H7)

2000(H12)

2005(H17)

2010(H22)

7.6

10.7

10.1

10.4

14.5

21.6

24.0

23.0

43.3

37.1

31.9

34.1

34.6

30.6

34.1

32.6

0% 20% 40% 60% 80% 100%

43.3

38.8

36.0

37.1

15.9

12.5

13.5

10.6

19.6

24.6

18.1

18.0

21.3

24.1

32.4

34.3

0% 20% 40% 60% 80% 100%

1995(H7)

2000(H12)

2005(H17)

2010(H22)

10.7

11.1

10.4

13.2

21.6

16.8

16.6

15.9

30.5

29.3

23.9

23.5

37.2

42.9

49.1

47.4

0% 20% 40% 60% 80% 100%

28.9

30.2

30.2

30.3

19.7

15.0

15.0

16.3

31.5

34.0

34.0

27.9

19.8

20.8

20.8

25.5

0% 20% 40% 60% 80% 100%

1995(H7)

2000(H12)

2005(H17)

2010(H22)

8.6

10.8

10.1

11.7

16.8

20.1

22.3

32.1

39.1

34.7

29.8

27.2

35.5

34.4

37.8

29.0

0% 20% 40% 60% 80% 100%

33.7

33.5

31.2

32.6

19.5

16.2

15.4

17.7

28.7

30.0

28.0

26.0

18.2

20.4

25.4

23.7

0% 20% 40% 60% 80% 100%

1995(H7)

2000(H12)

2005(H17)

2010(H22)

8.6

10.7

10.1

11.6

16.8

20.1

22.1

32.1

39.1

34.6

29.9

27.2

35.5

34.5

38.0

29.0

0% 20% 40% 60% 80% 100%



22.1, 54.8
32.3, 50.234.1, 50.3

33.3, 37.6

y = -0.7854x + 72.164
R² = 0.356

0

10

20

30

40

50

60

70

80

90

0 10 20 30 40 50 60 70 80

32.3, 32.8
27.9, 27.8

27.0, 25.429.0, 24.3

y = 1.3016x - 10.221
R² = 0.6433

0

10

20

30

40

50

60

70

80

90

0 10 20 30 40 50 60 70 80



22.1, 74.2

32.3, 68.7
34.1, 63.3

33.3, 58.3

y = -1.0076x + 96.813
R² = 0.6814

0

10

20

30

40

50

60

70

80

90

0 10 20 30 40 50 60 70 80

32.3, 58.8
27.9, 54.427.0, 52.7
29.0, 48.7

y = 1.0957x + 21.831
R² = 0.3734

0

10

20

30

40

50

60

70

80

90

0 10 20 30 40 50 60 70 80



0

20,000

40,000

60,000

80,000

100,000

120,000

140,000

20

30

40

50

60

70

80

90

100

- -

(2002(H14)) 2010(H22) 2010(H22)









 































CO2

CO2 2005

Vol.19 No.3, December 2010













 









80

23

45

10

2

36

1

30.9 

46.0 

29.2 

23.3 

16.7 
27.9 

100.0 

0 20 40 60 80 100



23
3

1
5

2
2

1

1

1
2

1
1
3

1
2
1
2
3

1
1
2

1

1
1
1

1
1
3
3

1
5

1
1

1
36

1

46.0 
50.0 

16.7 
50.0 
50.0 

28.6 
0.0 

25.0 
0.0 

50.0 
0.0 

33.3 
100.0 

0.0 
33.3 

25.0 
60.0 

33.3 
50.0 

100.0 
22.2 

60.0 
20.0 

14.3 
40.0 

0.0 
0.0 

10.0 
0.0 

16.7 
20.0 

25.0 
0.0 

100.0 
25.0 

30.0 
30.0 

50.0 
29.4 

7.1 
12.5 

0.0 
50.0 

27.9 
100.0 

0 20 40 60 80 100



, 33, 
28.2%

, 62, 
53.0%

, 
18, 

15.4%

, 
4, 3.4%

N=117



2
4
4

6
1

7
2

3
1

3
3

1
2

0
8

0
0
0

3
1

0
0

1
1

0
1

4
0
0

1
0

6
0

1
3

4
3

0
1

4
2

1
4

1
0
0

3
0

3
5

6
1
1
1

2
2

3
1

0 2 4 6 8
N=117





35.0 32.5 31.6 0.9

0% 20% 40% 60% 80% 100%

1. ( ) 2. ( ) 3. 4.

N=117

, 78, 
66.7%

, 39, 
33.3%

N=117

21, 18%

41, 35%

14, 12%

2, 2%

12, 10%

21, 18%

4, 3%

2, 2%



16.2

31.6

58.1

0.9

0 10 20 30 40 50 60

1.

2.

3.

4.

N=117

48.7

53.8

42.7

9.4

2.6

0 10 20 30 40 50 60

1.

2.

3.

4.

5.

N=117

47.0 53.0

0% 20% 40% 60% 80% 100%

1. 2.

N=117

50.4 33.3 13.7 2.6

0% 20% 40% 60% 80% 100%

1. 2. 3. 4.
N=117



51.3

60.7

41.9

24.8

5.1

7.7

2.6

0 10 20 30 40 50 60 70

1.

2.

3.

4.

5.

6.

7.

N=117



51.3

60.7

41.9

24.8

5.1

7.7

2.6

0 20 40 60 80 100

1.

2.

3.

4.

5.

6.

7.

N=117

51.5

78.8

45.5

30.3

0.0

0.0

3.0

0 20 40 60 80 100

N=33

62.9

51.6

43.5

24.2

6.5

8.1

1.6

0 20 40 60 80 100

N=62

16.7

55.6

22.2

16.7

11.1

22.2

5.6

0 20 40 60 80 100

1.

2.

3.

4.

5.

6.

7.

N=18

25.0

75.0

75.0

25.0

0.0

0.0

0.0

0 20 40 60 80 100

N=4



51.3

61.5

39.7

29.5

5.1

9.0

1.3

0 20 40 60 80 100

N=78

51.3

59.0

46.2

15.4

5.1

5.1

5.1

0 20 40 60 80 100

N=39

51.3

60.7

41.9

24.8

5.1

7.7

2.6

0 20 40 60 80 100

1.

2.

3.

4.

5.

6.

7.

N=117



51.3

61.5

39.7

29.5

5.1

9.0

1.3

0 20 40 60 80 100

1.

2.

3.

4.

5.

6.

7.

N=78

61.9

85.7

47.6

33.3

0.0

0.0

0.0

0 20 40 60 80 100

N=21

58.5

51.2

41.5

29.3

7.3

7.3

0.0

0 20 40 60 80 100

N=41

21.4

57.1

21.4

21.4

7.1

28.6

7.1

0 20 40 60 80 100

N=14

51.3

59.0

46.2

15.4

5.1

5.1

5.1

0 20 40 60 80 100

1.

2.

3.

4.

5.

6.

7.

N=39

33.3

66.7

41.7

25.0

0.0

0.0

0.0

0 20 40 60 80 100

N=12

71.4

52.4

47.6

14.3

4.8

9.5

4.8

0 20 40 60 80 100

N=21

0.0

50.0

25.0

0.0

25.0

0.0

0.0

0 20 40 60 80 100

N=4



51.3

60.7

41.9

24.8

5.1

7.7

2.6

0 20 40 60 80 100

1.

2.

3.

4.

5.

6.

7.

N=117

52.7

65.5

43.6

34.5

1.8

0.0

1.8

0 20 40 60 80 100

N=55

50.0

56.5

40.3

16.1

8.1

14.5

3.2

0 20 40 60 80 100

N=62



52.7

65.5

43.6

34.5

1.8

0.0

1.8

0 20 40 60 80 100

1.

2.

3.

4.

5.

6.

7.

N=55

47.8

82.6

52.2

39.1

0.0

0.0

0.0

0 20 40 60 80 100

N=23

69.6

47.8

39.1

30.4

4.3

0.0

4.3

0 20 40 60 80 100

N=23

25.0

62.5

25.0

37.5

0.0

0.0

0.0

0 20 40 60 80 100

N=8

50.0

56.5

40.3

16.1

8.1

14.5

3.2

0 20 40 60 80 100

1.

2.

3.

4.

5.

6.

7.

N=62

60.0

70.0

30.0

10.0

0.0

0.0

10.0

0 20 40 60 80 100

N=10

59.0

53.8

46.2

20.5

7.7

12.8

0.0

0 20 40 60 80 100

N=39

10.0

50.0

20.0

0.0

20.0

40.0

10.0

0 20 40 60 80 100

N=4



31.3

31.3

18.8

18.8

18.8

31.3

0.0

0 20 40 60 80 100

N=16

53.8

59.0

48.7

17.9

7.7

2.6

0.0

0 20 40 60 80 100

N=39

55.9

71.2

45.8

32.2

0.0

5.1

1.7

0 20 40 60 80 100

N=59

51.3

60.7

41.9

24.8

5.1

7.7

2.6

0 20 40 60 80 100

1.

2.

3.

4.

5.

6.

7.

N=117



23.1

44.4

70.9

51.3

6.0

4.3

0% 20% 40% 60% 80% 100%

1. 2. 3. N=117



23.1

44.4

70.9

51.3

6

4.3

0% 20% 40% 60% 80% 100%

1. 2. 3. N=117

23.1

48.7

74.4

51.3

2.6

0

0% 20% 40% 60% 80% 100%
1. 2. 3. N=78

23.1

35.9

64.1

51.3

12.8

12.8

0% 20% 40% 60% 80% 100%
1. 2. 3. N=39

25.5

50.9

65.5

41.8

9.1

7.3

0% 20% 40% 60% 80% 100%
1. 2. 3. N=78

21.0

38.7

75.8

59.7

3.2

1.6

0% 20% 40% 60% 80% 100%
1. 2. 3. N=39



16.2

21.4

22.2

13.7

35.9

40.2

27.4

12.8

41.0

30.8

44.4

67.5

0.9

2.6

2.6

1.7

6.0

5.1

3.4

4.3

0% 20% 40% 60% 80% 100%

JR31ft

1. 2. 3. 4. 5. N=117



16.2

21.4

22.2

13.7

35.9

40.2

27.4

12.8

41.0

30.8

44.4

67.5

0.9

2.6

2.6

1.7

6.0

5.1

3.4

4.3

0% 20% 40% 60% 80% 100%

JR31ft

1. 2. 3. 4. 5.

N=117

19.2

24.4

17.9

14.1

38.5

43.6

29.5

15.4

38.5

28.2

48.7

67.9

1.3

2.6

3.8

2.6

2.6

1.3

0.0

0.0

0% 20% 40% 60% 80% 100%

JR31ft

1. 2. 3. 4. 5.

N=78

10.3

15.4

30.8

12.8

30.8

33.3

23.1

7.7

46.2

35.9

35.9

66.7

0.0

2.6

0.0

0.0

12.8

12.8

10.3

12.8

0% 20% 40% 60% 80% 100%
1. 2. 3. 4. 5.

N=39



16.2

21.4

22.2

13.7

35.9

40.2

27.4

12.8

41.0

30.8

44.4

67.5

0.9

2.6

2.6

1.7

6.0

5.1

3.4

4.3

0% 20% 40% 60% 80% 100%

JR31ft

1. 2. 3. 4. 5.

N=117

10.9

21.8

32.7

5.5

41.8

41.8

23.6

14.5

36.4

25.5

32.7

70.9

1.8

3.6

5.5

1.8

9.1

7.3

5.5

7.3

0% 20% 40% 60% 80% 100%

JR31ft

1. 2. 3. 4. 5.

N=78

21.0

21.0

12.9

21.0

30.6

38.7

30.6

11.3

45.2

35.5

54.8

64.5

0.0

1.6

0.0

1.6

3.2

3.2

1.6

1.6

0% 20% 40% 60% 80% 100%
1. 2. 3. 4. 5.

N=39











0 5 10 15

-
-

N=23

0 5 10 15

-
-

N=25



0 5 10

-
-

N=23
( )

0 5 10

-
-

N=15

0 5 10

-
-

N=10



18.8

2.6

17.9

1.7

1.7

4.3

17.1

22.2

7.7

0.0

0.9

0.0

0.0

0.0

0.9

3.4

17.1

0.0

26.5

19.7

0.0

15.4

0.9

3.4

2.6

15.4

26.5

6.8

0.0

0.9

0.0

0.9

0.9

0.0

5.1

18.8

0.0

23.9

0 5 10 15 20 25 30

-
-

-

3-2(3)

4-2(3) N=117



11.1

6.0

1.7

3.4

1.7

4.3

3.4

33.3

10.3

0.0

9.4

0.9

10.3

4.3

1.7

7.7

3.4

13.7

17.1

14.5

1.7

4.3

2.6

2.6

0 5 10 15 20 25 30 35

-
-

-

N=117





11.1

6.0

1.7

3.4

1.7

4.3

3.4

33.3

10.3

0.0

9.4

0.9

10.3

4.3

1.7

7.7

3.4

13.7

17.1

14.5

1.7

4.3

2.6

2.6

14.5

7.3

1.8

3.6

3.6

1.8

5.5

9.1

0.0

10.9

0.0

12.7

9.1

1.8

7.3

3.6

16.4

21.8

20.0

1.8

3.6

1.8

0.0

8.2

4.9

1.6

3.3

0.0

6.6

1.6

29.5

11.5

0.0

8.2

1.6

6.6

0.0

1.6

8.2

3.3

9.8

13.1

9.8

1.6

3.3

3.3

4.9

0 5 10 15 20 25 30 35

N=117

11.1

6.0

1.7

3.4

1.7

4.3

3.4

33.3

10.3

0.0

9.4

0.9

10.3

4.3

1.7

7.7

3.4

13.7

17.1

14.5

1.7

4.3

2.6

2.6

13.5

5.8

1.9

3.8

3.8

5.8

5.8

30.8

11.5

0.0

15.4

0.0

9.6

3.8

1.9

5.8

5.8

15.4

19.2

21.2

1.9

5.8

3.8

5.8

10.0

6.7

1.7

3.3

0.0

3.3

1.7

35.0

10.0

0.0

5.0

1.7

10.0

5.0

1.7

10.0

1.7

11.7

15.0

10.0

1.7

1.7

1.7

0.0

0 5 10 15 20 25 30 35

-
-

-

N=117



11.1

6.0

1.7

3.4

1.7

4.3

3.4

33.3

10.3

0.0

9.4

0.9

10.3

4.3

1.7

7.7

3.4

13.7

17.1

14.5

1.7

4.3

2.6

2.6

0.0

1.7

0.0

0.0

0.0

0.0

0.0

4.3

1.7

0.0

3.4

0.0

5.1

0.0

0.9

0.9

0.9

6.0

1.7

6.8

3.4

1.7

0.9

0.9

0 5 10 15 20 25 30 35

-
-

-

6
7

N=117





 



 

 

 

 






























